Identification of LexA regulated promoters in Escherichia coli O157:H7.
In Escherichia coli (E. coli), most DNA damage-inducible (din) genes belong to the LexA regulon, whose products are related to functions such as DNA repair and induced mutagenesis. The E. coli K-12 cells have about 30 operons that are known to be members of the LexA regulon. LexA acts as a transcriptional repressor of these unlinked genes by binding to the specific DNA sequences located within the promoter regions. We developed a genetic screening method to isolate LexA dependent promoters. By using an applied whole-genome shotgun method with a lac-operon system, we isolated promoter candidates of din genes from the E. coli O157:H7 genome. We found that transcriptional repression from most of these promoters was dependent on lexA and purified LexA protein bound directly to the DNA fragments carrying them. Finally, we identified 16 and 5 promoters that regulated expression of previously known and novel LexA dependent genes, respectively. In addition to them, we also identified 2 antisense promoters which were considered to regulate expression of antisense RNAs for mRNAs of the ecs1779 and ecs2988 genes. All newly identified promoter regions contained DNA sequences similar to the consensus LexA binding sequence.